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Tea is one of the most popular beverages in the world, and has great economic 
value. Up to now, activities on the quality control of tea have been concentrated  
primarily on monitoring toxic elements such as lead, copper, arsenic, and pesticide 
residues including BHC, DDT, dicofol, fenvalerate, etc. In fact, a comprehensive 
qulity control process should include much broader range of activities such as the 
authentication of the geographical origination, stability, and the definition of grade, in 
addition to the safety issues of toxic contaminants. In our country, there are still a lot 
of serious problems associated with product quality in commercial tea, and more 
effective quality control and standardization practices are imperative under the 
situation. The composition of teas originated from different species, harvest seasons, 
horticulture conditions, and processing method should all impact on the quality of the 
final tea products. In this thesis, tea samples collected from different processing and 
planting area were analyzed. New method for tea components analysis was developed, 
and the possibility of using some tea components as the indicators or markers for 
setting up the classification model was discussed. The application of fingerprinting 
technology in tea analysis was put forward aiming at the development of better quality 
control methods for tea.  
Chapter 1 provides an overview of the current research status of tea, and methods 
for tea components analysis of relevance to quality control issues. The definition of 
fingerprint and its application in TCM is also included. Based on the literature review, 
the objectives and research plan of the study was put forward as stated in this chapter. 
In chapter 2, the development of an HPLC method for simultaneous 
determination of catechins and caffeine in tea is described. In the experiments, the 
extraction efficiency as functions of extraction method, temperature and time were 
studied. TOF-MS, which can give precise molecular weight information of  
unknown compounds, was used for qualitative analysis. Pattern recognition 















linear discriminant analysis (LDA), were applied for classification purposes. Based on 
this method, the HPLC fingerprints of water-soluble components of different tea were 
constructed. The process involved the conversion of chromatograms into data format 
and fingerprinting bar, and the incorporation of the relative retention value to show 
the peak identity. The process reduces the effects of operational factors and the 
fluctuations of peak retention times, and thus improves the sample comparability. The 
system provide possibility to assess the quality difference of tea without standard. 
In chapter 3, the contents of eighteen mineral elements were simultaneously 
determined by ICP-MS. These parameters have been considered as chemical 
descriptors to differentiate teas according to their geographical origins. Cluster 
analysis and principal component analysis were applied for classification purposes. 
The results show the correlation between the content of mineral elements in plant and 
their planting environment. The trace mineral elements can therefore serve as the 
descriptors to differentiate tea samples from different geographical origins.  
In chapter 4, a new HPLC-UV/MS method was developed for theanine 
determination. MS parameters were optimized and their influence on theanine 
determination were discussed. Precision, reproducibility, recovery results 
demonstrated that the method is simple, robust , precise and capable of quantitative 
measurements. 
In chapter 5, optical fiber near-infrared technique was applied to acquire the NIR 
fingerprints of tea. Principal component analysis and cluster analysis were applied to 
constructing the mathematical model for differentiating teas of different type, from 
different planting areas, and of different plucking times. The results show that NIRS 
of different teas are distinct, which can be used for the anthentication of different teas. 
In the last chapter, the merits of the developed methods are summarized. The 
study illustrated that tea components including catechins, caffeine, mineral elements 
are effective descriptors to differentiate or classify tea samples of different origins or 
from different geographical locations. The HPLC chromatograms and NIR spectra can 
be used as fingerprinting techniques to evaluate the quality of tea and its extracts.  















Through a systematic research of large tea samples, the contents and distributions 
of catechins, caffeine and mineral elements can be used as effective indexes for the 
quality evaluation of tea. Using the developed classification methods, teas of different 
types and of different originations can be successfully classified. A new method based 
on direct HPLC-UV/MS analysis without the need for sample pre-derivatization was 
developed for theanine determination. The use of HPLC for the fingerprinting of the 
water-soluble components of tea, and NIR for the non-destructive fingrerprinting of 
tea leaves have been proven to be an effective approach for the quality control of tea. 
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